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If no other values are agreed upon during coordination, the
satellite system licenses will be subject to these detault values.
If different values ot maximum downlink PFO spectral density and/or
maximum aggregate uplink EIRP areal spectral density are agreed
upon during coordination, the licensees would certify to the FCC
that agreement has been reached on these values. The specific
provisions of Part 25 of the FCC's rules would include only
reference to the existence of default values imposed on licensees
in the absence of coordination agreement, and the detault values
recommended by this Report would be specified as the initial
coordination default values by the FCC in its Report and Order in
this rulemaking proceeding.

As a general technical matter, this approach can be applied to
both spread spectrum and non-spread systems, as well as to LEO and
GEO systems. However, practical sharing results may not be
obtained for specific spread and non-spread systems with widely
different characteristics. For example, the proposed Motorola
system could not share spectrum co-frequency, co-coverage with any
of the proposed COMA systems.

2.2. BaDd SegaentatloD.

A band segmentation approach to sharing the MSS frequencies
requires that: (1) each system is ~uthorized to operate in some
segment of the 1610-1626.5 MHz band, which might or might not be
an exclusive spectrum assignmenti and (2) criteria are established
for assigning spectrum segments to each authorized system. The
following is a description of the band segmentation options
considered.

2.2.1. Motorola land Segmentation PllP. Motorola has proposed a
plan for segmenting the 16.5 MHz of uplink spectrum into two 8.25
MHz wide sub -band segments based on access technology (I1IG1- 3, IWG
34) . This band segmentation proposal relates to the uplink.
Motorola takes no position as to how the S-b&nd downlink should be
shared. The basic elements ot this plan tor domestic
implementation are as follows:

(1) All qualified applicants would receive a permit to
construct systems that can operate over both bands in

3 The band segmentation options considered here involve
assigmnents only in L-b&ndi it is anticipated that COMA
systemll transmitting downlinks in S-b&nd would operate in that
band on the basis of full band interference sharing. It was
also assumed tor the description in thie .ection that the
entire 16.5 MHz ot L-band was usable for MSS uplinks.
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their entirety (i.e., up to 33 MHz), or as much thereof
as they have requested in their applications.

(2) The first operational system would be permitted to use
both bands in their entirety in the U.S., or as much
thereof as it has been authorized to use. A system would
be considered "operational" when it commences providing
commercial MSS services as authorized by the Commission.

(3) If two systems become operational and both employ the
same type of access technique, they would coordinate use
of the uplink band with each other as follows:

(a) If both are FDMA/TDMA systems on the uplink, they
would share the 16.5 MHz (or the top 10.5 MHz if
both are bi-directional) through· "dynamic sharing"
(see below) or some other coordinated approach. If
one of these systems is not operating on a bi
directional basis, its initial allocation would be
in the lower portion of the band.

(b) If both are COMA systems on the uplink, they would
share the 16.5 MHz through "interference sharing"
in the manner proposed by the COMA applicants in
Section 2.1.

(4) If two systems become operational and employ different
types of modulation techniques, the uplink band would be
partitioned into two equal sections as follows:

(a) The FDMA/TDMA system would operate in the upper
half of the L-band (1618.25-1626.5 MHz). This
assignment is made because (i) an allocation for
bi -directional operations has been proposed for
this band, (ii) SIRP density limits are
SUfficiently high, and (iii) co-frequency, co
coverage sharing is not feasible with existing
users such as the Radio Astronomy Service in the
lower portion of the band.

(b) The COMA system would operate in the lower half of
the band (1610-1618.25 MHz).

(5) If three or more syst... become operational and all
systems employ the same type of modulation technique,
they would coordinate use of the uplink band .s follows:

(a) If all are FDMA/TDMA system8, they would share the
entire uplink band (or the top 10.5 MHz if all are
bi-directional systems) through dynamic sharing or



2·5

some other coordinated approach. If one of these
systems is not operating on a bi·directional basis,
its initial allocation would be in the lower
portion of the band.

(b) If all are COMA systems, they would share the
entire uplink band through interference sharing.

(6) If three or more systems become operational and at least
one employs a different type of modulation technique than
the others, the uplink band would be partitioned into two
equal sections as follows:

(a) FDMA/TDMA systems would .hare the 1618.25-1626.5
MHz portion of the band through dynamic sharing or
some other coordinated approach. au item 4 (a)
above.

(b) COMA systems would .hare the 1610-1618.25 MHz
portion of the band through interference sharing.

(7) Under dynamic sharing, the PDMA/TDMA segment of the band
would be partitioned among the PDMA/TDMA systema, with
bi-directional systems being assigned .pectrum at the top
of the band. Initial a.signments would be coordinated
between licen.ees with an understanding that new entrants
would receive .ufficient .pectrum to begin operation.
The amount of .pectrum assigned to each .y.tem would be
periodically adjusted (e.g., every three months) in
accordance with the traffic demand of each .ystem in the
United States. The periodic adjustment of the FDMA/TDMA
partition. would be based on both originating and
terminating billed minutes of use in the United States in
accordance with the following formula: 4

Billed minut.. of u.e information should be r.adily available
b.caU8e ev.ry .ystem op.rator will t1&ve to keep the•• data for
billing purpo.... If a sy.tem 1••••• capacity on a private
line basis, a modified dynamic sharing methodology would be
.pplicable. Any disputes involVing the .djustment of band
segments could be r.solved in accordance with procedur.s
establi.hec1 by the PDMA/TDMA license•• (e.g., iDc1epend.nt
arbitrator) . Thus, the CaIIILi.sion'. role in this process
woulc1 be limitec1 to approving the ground rule. for
partitioning of the FDMA/TDMA .pectrum.
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Billed Minutes of Use
• Per System

Sum of All Billed
Minutes of Use for
All Systems

x Total FDMA/TDMA
Bandwidth (MHz)
Available

The foregoing description of Motoro~a's proposed band
segmentation plan is illustrated in Figures 1-5.

2 .2 .2 . Band Segmentat ion by Number of A;pl ieant. . IWG1- 51
discusses another method of band .egmentation, i.e., by number of
applicants (licensees). This approach would divide the entire 16.5
MHz uplink band equally between the number of current applicants or
licensees (l/n) or between current licen.ee. and po••ible future
applicants (l/n+l). Under the l/n approach, .ince there are six
applicants in the current case, each would be as.igned 2.75 MHz of
spectrum (assuming each receives licen.ing and con.truction
authority from the FCC). If a future system were to be licensed,
several methods for apportioning the previously a.signed spectrum
could be followed. For example, each of the initial .ix licen.ees
could be required to surrender a proportional UlOunt of .pectrum to
the newcomer. An alternative would be to determine which of the
initial licensees were not utilizing the spectrum a••igned to its
full capacity and require only tho.e licen••e. to contribute their
unused spectrum to the newcomer. Yet another approach would be to
require the newcomer to wait until one of the initial licen.ees
were to fail or surrender its spectrum before any spectrum would be
assigned to it.

As an extension to this approach, and to better accommodate
new entrants, system. that are capable of doing .0 may be permitted
or required to .hare on an interference ba.is by aggregating their
assigned segments and jointly operating within the aggregated .ub
bands. This, however, would require only tho.e .y.tems that can
share on a full band interference ba.i. to provide .pectrum to
newcomers, effectively leaving the exclusivity granted to the
FDMA/TDMA systems intact. au Figure 6.

2.:2.3. Band Segmeptation by Cb'M'li,atign. Under this approach,
also discu••ed in ItGl-51, the entire 16.5 MHz uplink band would be
divided into a fixe<! number of channel. with potentially both
initial and traffic growth assignments. Por example, the band
could be .tandardized on the exi.ting terre.trial cellular
channelization .cheme and thus divided into thirteen (13) 1.25 MHz
channels. Bach lic.nsee could initially be a••ign.d one channel
each in the upper and lower portion. of the band. Al.o, to
maximize sharing, tho.e chann.ls a.signed to COMA lic.nsees could
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be aggregated and shared on a full band interference basis.
Channels not initially assigned to licensees would be reserved for
growth of licensed systems and/or possible newcomers. SAl.
Figure 7.

2.2.4. Band Segmentation by Dynamic Band Sbaring. Spectrum is
assigned on a dynamic basis. As systems are licensed and come on
line, the band is loaded and spectrum assigned in specific
accordance with individual system requirements and anticipated
demand experience at the time of spectrum assignment. There would
be no predetermined sub-bands or channelization schemes. s.&I
Figure 8.

2.2.5. Full Band/Polarization Segmentation Sbaring. Another
approach to band segmentation, specifically d.sign.d to accommodate
the single FDMA/TDMA applicant proposing bidirectional operation,
involves the use of polarization isolation as a means of achi.ving
sharing of the spectrum. This proposal is discussed ind.tail in
Section 5.2.
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Annex 2.1: Default Coordination Valu••

2.1.1 Downlink ,PO

Oplink BIP-PD.

S-Band downlink interference sharing is specified in ter.ms of
a maximum value. p dBW/m2/4kHz, the ground level power flux
spectral density from all the satellites of anyone system at
any point in the CONUS. As a starting range for
negotiations. it is suggested that maximum values of p in the
range -142 to -137 dBW/m2/4kHz per system appear appropriate.
In default of successful negotiations, each system will be
allocated -137 dBW/m2/4kHz maximum. To account for such
variations as voice activity and power control this value
will be measured after an averaging period of two seconds,
although the instantaneous value shall not be more than 3dB
above the average. Since systems may experience occasional
loading peaks, each shall be allowed to exceed these levels
by a maximum of 2dB no more than one half of one percent of
the time.
2.1.2

~

L-Band uplink sharing is specified in terms of a maximum
effective uplink EIRP areal density, e dBW/4kHz, emanating
from all the subscriber units of anyone system in an area of
defined size. Since the defined area average EIRPO is a
result of a summation over the independently random and
possibly autonomous power control fluctuations of many
different terminals, it'S maximum value may be ill defined.
Thus. it may be necessary to specify the maximum criterion in
terms of an exceedance probability for a given averaging
condition.
It is considered appropriate to specify a maximum EIRPO for
several different areas. which correspond to likely antenna
beam sizes of MSS systems. The values specified for larger
areas serve to limit the total power that the satellites from
anyone system can radiate, while the values set for smaller
areas constrain larger systems from concentrating all their
users in one spot, to the detriment of systems with smaller
beams.
In default of successful negotiations, each system will be
allocated the right to radiate -20 deW/4kHz in any area of
10,000 square nautical miles, but not more than -15 deW/4kHz
from any area of 200,000 nm2 . To account for such variations
as voice activity and power control these values will be
measured after an averaging period of two seconds ,. although
the instantaneous value shall not be more than 3d! above the
average. Since systems may experience occasional loading
peaks, each shall be allowed to exceed these levels by a
maximum of 2dB no more than one half of one percent of the
time.
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3.1. Interference Sharing Criteria.

During coordination under the full band interference method,
system operators would agree on changes to the parameters of their
systems to reduce the amount of interterence caused to other
systems to the agreed upon levels. However, such agreements would
only be necessary with respect to the limited number of parameters
identified in this section, and each system operator would be able
to optimize its system in terms ot capacity, cost and service
quality within these overall sharing constraints. Each of ·the
parameters on which agreement is to be reached during the
coordination process is discussed in the following subsections.

3.1.1. Maximum pownlink prp Spectral Den.ity. In the downlink
direction, the key interference parameter is the total amount of
interfering power presented to the receiving mobile terminal, and
this interference level can most readily be defined as a maximum
permissible prp spectral density value. Because ot the constantly
changing geometry of LEO systems and the number of satellite.
visible at any particular moment at a point in the service area
being coordinated, the value of maximum prp spectral density should
be specified as the maximum prp spectral denaity that is permitted
at any point in the service area from the aggregate of all
satellites in the interfering system. It may be desirable to
average the maximum permissible PPD spectral density limit over an
appropriate and agreed upon period of time to recognize that
certain peak system configurations would occur for only small
percentages of the time, and such peak configurations and/or
operating conditions should be excluded from calculating the
aggregate maximum system Pro spectral density. Polarization
effects shall also be considered when calculating the maximum prp
spectral density.

This maximum PPD spectral density per system is determined on
the basis of achieving coordination between multiple satellite
systems and is independent of other Pro spectral density
constraints on a per satellite basis that are used as the bases
for international coordination of MSS downlinks with terrestrial
services under Resolution 46 and the trigger values ot RR 2566.
This matter is discussed in Section 7 ot this Report.

3 . 1 .2 . Maximum Aggregate IIRP ArMl 'peetr.l pep.ity. In the
uplink direction, the key interterence parameter is the total
interference power presented at the satellite receiver input, and
this value can be most conveniently controlled in the coordination
process by setting a limit on the aggregate BIRR areal spectral
density simultaneously radiated by all user terminals for a single
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interfering system that may be located within an appropriately
sized reference area within the service area being coordinated.
Because of different beam sizes used in the various proposed
satellite systems, such aggregate EIRP areal spectral density
levels may have to be specified for a set of reference averaging
areas that approximate the range of beam sizes being coordinated.
Some time averaging may a180 be desirable to account tor short-term
peak situations due to random access channels and power control
system transients.

It should be noted that these aggregate BIRP areal spectral
density limits are independent of the maximum BIRP areal spectral
density limits imposed on each user terminal as a result of sharing
with other services in the band, i.e. either -15 dBW/4 kHz or -3
dBW/~ kHz depending on the transmitting frequency. This matter is
dis~ _~sed in more detail in Section 7 of this Report.

3.1.3. PolariZAtion. The sense of polarization used should be
specified, although only circular polarization is assumed for the
user terminal antennas. While the amount of intersystem isolation
due to use of different sense of circular polarization in the
service link that can be assumed in coordination may be small, any
amount of isolation can provide a usable increase in system
capacity under full band interference sharing conditions.

3.1.4. Fregyency plan.. System operators would be required to
specify their satellite frequency plans in terms of the individual
radio frequency channels (center frequency and bandwidth) used in
their system.

3.1.5. Code Structure. and AlSociAt.d CrQl'-eorr.latign
Prop.rtie. . There is no shortage of available pseudorandom

noise codes that can be selected by a COMA system operator to
insure satisfactory operation of their system. However, there is
a small proba.1:lility that system operators can independently select
codes that have cros.-correlation artifact. that produce more
interference than would be the cas. of the flat gaussian noise
usually assumed in the intersystem interference calculations. For
this reason, coordination between system operators would include
identification of their code structures to insure that the codes
selected have sufficiently good cross-correlation properti.s that
the effects of intersystem interference are no wor.. that flat
gaussian noise.

3.1.6. Antepn' IMm 'att'mI. Anteana beam patt.rna (number of
beam., pointing angle of maximum gain, sidelobe gain patterns and
beam array layout), together with frequtncy pl&D8, can be used to
represent the distriJ:)ution of PPO spectral/IIU artal spectral
density aero.s' service arta and the assigned frequtncy band.
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3.1.7. SiiMl Burlt Structures. If a system use. a form of
transmission that ~oes not ra~iate a continuous signal, the time
depen~ent characteristics of the transmission shoul~ be ~escribed

in such terma as peak/average power levels, duty cycle, framing and
guard time structure, burst synchronization characteristics, etc.

3.1.8. OVerall Interference Allopnce. The total level of
interference from other licensed MSS systems in the band that can
be tolerated by a single system.
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3.2.1. General Introduction. The out-of-band emi.sion rule
currently found in Section 25.202(f) needs to be updated to reflect
the operation of NBS systems. It is proposed that Section 25.202
be amended to specify a power spectral density (PSD) mask measured
relative to the average in-band PSD at the maximum design power
setting for the 1610-1626.5 MHz and 2483.5-2500 MHz ~ands.

The following is a discussion of why the current rule should
be amended. The proposed systems have varying bandwidth and
modulation types. Amending Section 25.202 to specify a PSD mask
will protect other services and other MBS systems from the sum of
the out-of-band emissions from many overlapping COMA carriers or
mUltiple side-by-side FOMA/TOMA carriers. The current rule
specifies the out-of-band PSD relative to the transmitter carrier
power. This does not adequately account for multiple carriers. A
PSD mask can also more adequately be applied to systems with
varying bandwidth.

Each system in the MBS bands should be protected fram the
other systems to a reasonable level. The proposed rule••pecify
emission limits in terms of out-of-band PSO relative to in-band PSD
across the COMA to FDMA/TDMA band segment. This will control
interference between dissimilar system types. This rule provides
adequate protection from the emissions of the uplinks of a large
number of mobile units. A more detailed discussion is provided
below.

The recommended integration (referenc.) bandwidth is either 3
kHz or 4 kHz. A 3 kHz int.gration bandwidth is available on
standard test equipment which will simplify measurement. A 4 kHz
bandwidth matches previous practice and is in common use. Since
the recommended rules are based on a PSO mask, the exact bandwidth
of the measurement i. not important.

3.2.2. ygliDk Qyt-of-lePd Imi••iopa Limit.. Table 3-1 contains
the proposed uplink out-of-baneS emis.ions limits. The table forms
a power spectral c:teuity (PSO) mask which, in part, protects
FOMA/TDMA or CDMA rec.iving satellite. from emissiou from numerous
mobile units in another frequency channel transmitting a COMA or
FDMA/TOMA .ignal. The mask also provides protection out of the MBS
uplink band.
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Table 3-1

PDMA/TDMA and CJ)KA t1pliDk OUt-of-Band ..u.••ioll. Liait.

AttenuationS

26
38
45

Frequency separation6

>O.5b + r/2 through 1.5b7

>1.5b through 2.5b
>2.5b

The measurement methodology must be based on average power
measurements at the maximum design power settings. In the event
that out-of-band emission levels are shown to be below measurable
amounts equal to the background noise level of reasonably sensitive
test equipment, then the above attenuation levels are considered
satisfied by out-of-band emissions which are under the noise floor.

In the event that the out-of-band PSD mask in Table 3.1 is not
met, a waiver to this mask may be allowed if there is a showing
that the operation of the equipment will not cause harmful
interference to other systems or services or if it is shown that
the out-of-band PSD is below an interference level coordinated with
potentially interfered-with systems (as referred to in Section
3.1.2).

5

6

7

"Attenuation" is the attenuation of the average out-of-band
emissions power measured in a reference bandwidth, r, relative
to the average over the authorized bandwidth in-band power
measured in the reference bandwidth. The attenuation levels
define a power spectral density mask. The transmitter power
level should be set to the maximum design power and loading.

The "Frequency Separation" is the frequency difference between
the assigned frequency and the center frequency of the
reference measurement bandwidth.

The "authorized bandwidth", b, is the larger of the occupied
bandwidth (the 99" power bandwidth) or the necessary bandwidth
of the transmitted signal.



3-6

3 . .2.3. Uplink Emission Limitations Between Band Segments. A
limitation on the out-of-band segment emissions needs to be
established to minimize the intersystem interference between
systems operating in different segments of the spectrum in a band
segmentation approach. The amount of isolation that is required
between the band segments will be dependent on the number of
systems that are operating and other system parameters. At this
point in time it is premature to specify a fixed isolation number,
since the total number of foreign and domestic systems that will be
operating in the vicinity of the U.S. is unknown. CUrrently a 45
dB isolation is proposed for good protection between an PDMA/TDMA
system and a COMA system or systems that are operating at or near
capacity. This assumes representative design parameters for the
systems. An isolation number like this will be the subject of
coordination among the system operators and will dictate the amount
of guardband, if any, required from the edge of the band to the
carrier frequency of the nearest channels of the FDMA and the COMA
systems.

3 . .2.4. DOwnlink Qut-of-Band Emissions Limits. Table 3-2 contains
the proposed downlink out-of-band emissions limits. The table
forms a power spectral density (PSD) mask which protects FDMA/TDMA
or CDMA receiving mobile units from emissions from satellite
downlinks in another band within the 2483.5-2500 MHz band or within
the 1613.8-1626.5 MHz secondary downlink band. The mask protects
MSS uplinks from out -of -band emissions from a secondary downlink in
the 1613.8-1626.5 MHz band. The mask also provides protection to
other systems operating out of the MSS bands.
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This table may not apply within the COMA band, and the out-of
band emissions can be the subject of coordination.

Table 3-2

PDKA/TDKA and. CDKA Downlink Out-of-Balld.
Emissions Ltmits to Protect Other ... DawDltDka

AttenuationS
(db)
25
35
43

Frequency Separation9

>0.5b + r/2 through 1.Sb10

>l.Sb through 3.0b
>3.0b

8

9

10

"Attenuation" is the attenuation of the average out-of-band
emissions power measured in a reference bandwidth, r, relative
to the average over the authorized bandwidth in-band power
measured in the reference bandwidth. The attenuation levels
define a power spectral density mask. The transmitter power
level should be set to the maximum design power and loading.

The "Frequency Separation" is the frequency difference between
the assigned frequency and the center frequency of the
reference bandwidth.

The "authorized bandwidth," b, is the larger of the occupied
bandwidth (the 99' power bandwidth) or the necessary bandwidth
of the transmitted signal.



4-1
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4.1. Introduction

This section of the Report discus.es potential interference
to primary MSS uplinks in the 1610-1626.5 MHz band from aecondary
downlinks in all or a segment of the 1613.8-1626.5 MHz band and
discusses possible methods available to mitigate the
interference.

A potential for in-band interference arises where a U.S.
licensed system uses the secondary downlink on full or partial
co-frequency, co-coverage with another U.S. or foreign system's
primary uplink anywhere in the world.

A potential for out-of-band interference arises where a
U.S.-licensed system uaes one segment of L-band co-coverage "with
the primary uplink of another U.S. or foreign ayatem operating in
a different L-band segment anywhere in the world.
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4.2 Regulatory Background

WARC-92 allocated the 1610.0-1626.5 MHz band to the Mobile-s...,ite 8ervice
(Earth-te-.pace) on a primary ba.is in all three ITU Regions. WARC-92 allO allocated
the 1613.8-1626.5 MHz band to the Mobile-Satetlite Service (apece-to-Earth) on a
secondary bas,s in an th.... ITU Regions. Footnot. 731 Y ....: -",. UN of the band
1613.8-1626.5 MHz by the mobil.....ellit. service (apace-to.Ed'I) i'subject to the
application of the coordination and notiiIeation proc::edura .. forth in Resolution
COMS/S [Res 46].- Footnote 731X includes virtuatly the urn. wording in ,.ation to the
use of the 1610-1626.5 MHz band for MSS and ROSS for earth-to-space
transmissions.

4.2.1 Radio Regulations

Radio Regulations Article 8, Section II (RR 420 .t.Mq.) .... :

-Stations of a secondary seNice:

a) sha" not cau.. harmful interfetwnce to stationa ofprim~ or
permitted Mrvices to which~.... "rudy assigned or to
which frequencies may be assigned 8t a I8ter date;

b) cannot claim protection tom harmful interference tom ItatIona of a
primary or permitted service to which~... alreedy
auigned or may be assigned at a later date;

c) can claim protection. however, from harmful interference from
stationa of the same or other ucondary aervice(s) to which
frequencies may be ....gned at a later date.•

Sections 2.104(d)(4) and 2.105(c)(3) of the Commillion·. R""- are identical to R.:tio
Regulations 420 through 423.

4.2.2 DefInition fA Hannfullnterterence

-Hannful intert'wwa- hU been ddMd both by the FCC Md the IntematiorMII
Telecomm~ Union (ITU) a. foHowI:

·,nterference which""'" the fu'doning of a~
HNice or of other aafety MNioII or seriOUlly degI"', obItructs or
repeatedly interrupti alllClocommurication MNice opelating in
accordance with theM Radio Regulaticn-

47 C.F.R. Sedion 2.1; ... alto ITU Radio RegllIMIoM Art. 1, section
7.4 (~. 163).
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4.3 Interference Mechanls.".

In this section of the report which deals with speciftc interference rnecNIni.."s,
reference will be m.de to -interfering- and -victim- sateflites.. The interfering .ellne.
are those using the second8ry downlink and the victim satellites .... thole using the
primary uplink. Note that in the case of a TOO (Time Division Duplex) .ystem co
frequency use is made of both secondary downlinks and prim~ uplinks, which a.tes
the potential for ..If-interference. The avoidance of this interference mechanism i. 8Iso
discussed below.

A secondary downlink could potentially interfere with co-frequency prim-.y
uplinks due to radiation from the interfering utellitel which may be capb.nd by the
antenna of the victim satellite.. This includes ,..ation that hM a clred line404ight
between the interfering and victim satellites and also rIldiation that might ntfIect. l.M1der
certain geographical and geometricallituations, from the arfIlce of the earth. Amex
4.3 addresses this issue.

4.3.1 Intra-8ystem Interference

This section deals with the potentia' forint~ between cltferent ....Iites
of the same satellite system. In this case it is concemed only with tyltems that employ
both the secondllry downlink and primary uplink in a co-frequency TOO m."".., such
as the proposed Iridium system.

It w. noted (in IWG1-25) thatinclu.ion of IUftIcient time guard bands between
receive and transmit bursts would 8I1IUre that the lriclu'n tyItem would not MIt-jam.
This is because the interference rnecNlnisms ..entnIy pnddabIe - t.Md on the
geometry of the COMteIlation - and can be avoided by proper";n. At went, the
horizon-to-horizon ,... between IridkI'n sateHiteI will be 1500 Ian. Howewr, under
thi. scenario, the potential int«feringdownlink~will 8I1'iw • the victim IIIteIIite
during the guard time included in theftwne. ThiI guwd bMd is~wi. to
protect the victim .ellite from the intnr;ng uteIIite's downlinks during all other
possible conIteilnon geometries.
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•.3.2 tnter-lptem Interference

This section deals with the interference between diffwent satellite .ystems.
sharing the same frequency band.

Figure 1 shows an example of the ways in which the dirtlCt line-of-light
interference mechanism might occur. There i. an additiOMI potential interfer8nce
mechanism resluting from the reflected enerqy from the~'......., 8nd this effect
is considered in Annex 4.3. F'igure1 shows the c1rt1Ct line-of-sight
interference paths between a .ingle interfering satellite Mel four pouible victim
satellites. In reality there will, of courM, be many interfering and victim ...Iit.., n
their position relative to each other will be constantly chqng. Each of the fo\I' CUM
of interference is described briefty below:

Case 1:

Case 2:

Case 3:

Ca.e4:

Vidim satell!"te'1 is in • higtw orbit u.n theinterferlng .....ile.
The minimum .peeing between the ....lit.. will be determined by
the difference in orbit altitudes of the irt.-fertng and victim
satellite.. The potential interference i. from the bIIckIobe d the
interfering satellite into the mainiobe of the victim satellit•.
Victim sateflite t2 i. Ihown to be in en orbit ofcom~ or
higher altitude to that of thei~ngMteIIite. M IUCh u..will
be time. when the interfering and victim satellites may be reIatNeIy
dOH to one another. In this cue the petri..i~ i. from
the lidelobe of the interfering 18tel1it. into the IkIeIobe of the victim
satemte.
Victim satellite t3 may be in any OItil The ctwKteriltic of thi.
case is that the potential intemnnce path i, juIt eMlr'the horizon
of the Earth. Therefore the~i~may be from the
mainlobe of the interfering aateIUte into the mtlinlobe of the victim
sat..lite. The polenhlly high InteMa iii"' for thil w.rference
link.. pMIy oftMt by the larv-link dietIIncM irNoIVed.
Victim satellite~ i. in a lower 0Itit the intaIfering satellite.
The minimum lpeeing between the will be "mined by
the dift'eNnce in orbit tIItItucIeI of the irt«fering end w:tim
..1111*. The potential interference is from the mainlobe of the
interfering satellite into the ~obe of the victim ....it•.

..... Co-Ff'ICIt*'CYh~Ana.,...

This section provideI the key eIem-a of a co-hquency 8nd a non-co
frequency interference a""yail that... IICCCU't of the fou" potenti8IlinHJf-light
interference call. described in MCtion 4.3.1~.

The interference .,.Iyai. can be broken down into five~ PI'tI.•
follows:
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1. Eltabli.h the relevant data that adequately deftne. the emiuionl from the
interfering .eflite.;

2. E.tablish the relevant data that determines the geometry betw..., the
interfering and victim satellites;

3. e.tablish the appropriate parameters of the victim link in order to ......
its sensitivity to interference;

4. Calculate the dect of the interference in nNation to the wanted signal
power to ascertain the relative impact of the intemnnce.

5. Con.ider the time varying nature of the interference effect.

The.e five part. are dealt with individually below:

•.•.1 Interfering Satellite ImlAlons

The pa,.."eters developed in this section .. apecifte to the propoaed lridum
system.

Annex 4.1 providea the derivation of the 8V.-.ge Iridium bIlckJobe. lidelobe and
mainlobe (tnlns-horizon) EIRP apedr81 density. The .......... follows:

Backlobe elRP: ..eo.9 dBWIHz
Sidelobe elRP: -41.9 dBWIHz
Mainlobe (Trans-Horizon) elRP: -33.8 dBWIHz

•.•.2 Satelllte-to"'eI.lte Link Geometry

Table I provides the minimum rwvt~ betWeen the lrielwn aateIIitM 8nd
the victim satellit... for eech lIPPIanrl (n celut'1) ..... orbit, inducing the
corresponding V81uea of .... Iou lit 1618 MHz. Note that. the lriel"", oft)it
altitude il lower than any of the other tylteml' (8CtNe) orbit aItitudM, e-. it not
.ppliClbfe, and 10 i. not included in the 8MIyIia from~ on.
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IntelfeNllCa ca.. AMlC Conat'n EWpat GIoWIatf 0CIrHer e.tIIt

Cue 1; BIIddobe ~(km) 35,003 211 5,211 134 ....1 -.-
Sf) u.(dI) "7.5 14$.0 171.1 152.7 171.3 117.5

c.. 2: Sidelobe ~(km) 41,52' ',7" t ... 7,171 ",'2' "'.•
Sp u.(c18) "U 17U 113.4 l1U '10.' '".0

CMe3: Tran..Hor'n ~(km) 44,125 7•• UOI 1.721 ta.711 44.125

., L.a.(c18) "1.7 171.' 171.1 174." 11Z.1 111.7

Ta"" I - MinImum ... anet COtNSponcllnt ..... Lou (at 1.11 MHz)

•.••3 Victim Link sensitivity

The appropriate point in the victim link, at which tocom~ the wanted n
interfering signal levels, il at the input to the victim lIlteilite~ ."tenna. At thil
point the measure of signal power il -the power spectral denIity that would be~
by an isotropic antenna located at the satellite-, orEIRxPSO (E«-ctive Isotropic
Received Power Spectral Density). Thil.il given by the mobile EIRP Spedrlll Den8ity
minus the Space LOll. The minimum EIRxPSD~, per voice chaMeI, far eech
of the applicants' <and Celurl) lyst""I, • provided by uc:h ayMem'l proponent, are
given in Table II, together with other param.t.... l.*Id later in the "ysil:

J

COMA System IIRlPlDmln -.-.... Galn 1ID..............1n

.... to ....k ..1n rr)
AMSC _NotII1 30.1. -3,.
eon-....on -m.• d8\¥Hz 24.2. -3.
E-. _NotI1 _NaIl 1 -3.
Globe.... -2IO.1.WHz 24.2. -3.
~ -UI.ScIIWHz 35.4. -3.

c.. -2II.'dIWHz 24.2. -3.
T...... -. • Data for..VIctIIn COMA.......

HeM 1: ".dIU iI not~ lMT'sble.

The above minimum EIRxPSD VIII... apply to illterfwwa~ in the
mainbeam of the victim satellit... mi.-in the IiUtion t:A~ from the
backlobe of the Iridium satellite (C_ 1), and potentially in the Iitu8tion ofnr.-
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horizon interference (Case 3). For Case 2 (Iridium liclelobe) it ia~ to
eonsiderthat the interference ia being received through a aideIobe of the victim
satellite. It is assumed that all such sidelobesare 20 dB below the peak of the main
beam gain. Thia factor is therefore taken into account in calculating the interference for
Case 2 (see below).

4.4.4 Calculation of Interference

The erred of interference into a COMA system will be either a degradation in
service quality, or a lou of capacity. The following analysis uaum.. that the impKt of
the interference is in tenns of 10.. in C8P8CitY. while maintaining the exiMing trafIIc at
the quality obtained without the interference. The impect of the interferwnce, wMn
measured in this way, can be detennined from the r1Itio of the int..r.ring to the wanted
(per voice channel) lignal spectral denliti. (loIC,.). This ratio gives the number of
wanted channels, within the spread bandwidth and within the particular beam, that will
be displaced by the interference.

The ratio, loIC,•. c.n be calculated for each of the reIev8nt interferMce caaes,
using the following equations:

Cal. 1 (BaekJobe): loIC,o == -60.9 - S - EIRxPSO"' (1)
Case 2 (Sidelobe): loIC,o == -41.9 - S - EIRxPSo- - 20 (2)
Case 3 (Trani-HoriZon): loIC,o == -33.8 - S - EIRxPSO. - X (3)

where: S a

EIRxPSO"*, •

x •

Spee LOll (in dB)
(derived from Tele' in Section 4.4.2)
Minim"'" Operating EIRxPSO
per voice channel (in dB)
(derived from Section 4.4.3)
Max trwII-horiZon gain
rWltive to pe8k gllin (in dB)
(derived fran Table II)

Note th8t, in the caN where the ..... bandwtdth exceeds the tear bMdwidth
used by the lriclurn eyIt..", the w.lue of IoIC,o mull be COf'I'8IPOI'dng~.


